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(54) ELECTRONIC WATERMARK EMBEDDING DEVICE. AND EXTRACTION DEVICE AND METHOD 
(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an electronic watermark 

embedding device capable of embedding electronic watermark #fl\tte?£g: 

information corresponding to a sound production structure by 



noticing a voice generation mechanism of a voice generation source 
and extracting of electronic dispersively embedding the information 
in many frequency bands by the extraction, and dealling with many 
kinds of codings so that the information is not lost even though 
resampling and compression and restoration of voice data are 
repeated many times. 

SOLUTION: The electronic watermark embedding device provided 
with a voice decomposing section which extracts voice articulatory 
components and sound source components from inputted voice, an 
electronic watermark embedding section 13 which embeds the 
information into the articulatory components, and an electronic 
watermark voice output section 14 that composites the sound 
source components and the articulatory components, to which the 
electronic watermark information is embedded, and outputs 
electronic watermark embedded voice. 
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1*BB 2 0 O 3 - 9 9 O 7 7 



[«KR#<D«H3 

2 i^EBox^-a** LiidA^Mo 

[11**14] ftjfELS Pl^lEf-i)'^ hJKDSfiltf 

tfL&mS^- Klc^JS^^lcftBLfeffifE** k;u 
K^^KT^-feX L. iKrE»^-a^L«*fi<7>«*B3 — 

«jE«^-afr L««A<a«>a**tfc lsp %&m-?z>m 

*xi 4 icEKeoa^a^ L*1&S£». 

[IS** 6] (a) ^»jf<lfcW^6M*»tl* 

a (b) «rBB*i*#**&«*a** 

L«t»*ttai-r -sa-^-a^ Latbsui: zm-tz^ t * 

[IS** 7] «rEB*J«»l**l* r ©B* 
^ > — * T*&£IS*il 6 icEKtDW^S^ Lttdi^Mo 

[|§*H8] 1BE^7>— LSP-Cfe5tt#*H 
7 izEKcoS^arfp Liiil^io 

[IS** 9] OTEL s Plzfcttfrra"^ hJUOfttttf 

^^>tS#E=3- KI=«Jfr*«fc5l=*HLfcttE^* hJU 

[is*m o] imEm^a^Lttmaii*. me«3- 

»Mii«rE«=i— K^^Wtl^- K^-y^lc»tt 
fflft-f £IS** 9 icEScDH^a^ L^tH^Mo 

[is*m 1] (a) e>H*fiS»&i/*aBfiK» 

£#3£ilL, (b) WBB**#l=«WfrLlM**«» 

(c) «rE*a«#*«FE*Ta*L«tt*<**> 
a**LfcB**» t * *j* LtifS^ la y 
* -r 4 c t t -r h m^-a^ l . 
[»*ai 2] wiEB#«»i**^fl>B#*aai"« 

/ < ^ > - * "C fc y . WE* 9R l*^a> bf j«» r* 



fcSi»**Bi 2lwEiE(OB4-a^Liia*;io 
[IS**13] HE/<7^-*ll LSPT?fc«>R# 

ill 2 izEKttW^a/^L 
[R**1 4] ««a-Klc«jfr«J:5^KHLfc 

□ _^,^l: 7 /;t^L 4 TOEWKB** L« *E<7)ft$B 

3— Kic«is-r*a«tt»»L. «rE*J**&»ai**i 

fcLS Picfc|j£-f MMD»fit£SfcaL-c\ ffitES 
■^a^ L«*BWffitf>at£*i*: LSP Sf*flc-r *>B#* i 
3 I^EIKCOS^ a^ Lil^^;io 
[11**1 5] (a) *F*^B**#t»USL. 

(b) mEBSrt^Jb^a^a^LWffl^ftai-r^ci: 
s*$»t-r*«?-a3b>Lttai*^. 
[is**i e] fflEB#*»i*«^B**a^-r* 
/\ e ^>-ST*$>£is*ifi 5icE$£^mTa^L»tb^ 

in eicEitoa^a^Lttai^jio 

[11*111 8] tfELS PfcWJCr*** MKD»fi£ 

-r-gxt^i-stSEL/rmE^^ hjKo»ffl*<»«s*i*« 

gn-K^^^I^T^-tz^L, ffiE*JSfrfcttHJ**i*= 
LS Plz3*Jfc-r*'<£ hJKD»fiti:ffiJEJ»=3— K^-v^ 

*a* L««©it«3- Ksaas-r 4B#a 1 7 izek 
©w^a^Lttas***. 

[0001] 

[0002] 

l. ^-tLicffox, imbsak ^^obb**^ * 

lt„ ^y»yo!>»»i:a4ttfc<»-v>#^ftir<oit«ttT 
h*«aika«ft«fflLr^yi»y**LTi^* a 

©i^^t>t:^ <D««0) ^> y Is y t«J«i:K<to 

t;Z^!:J:oT, T-f >7 L > 1 V(D^jE3 t°— CD 

[0 0 0 3] CC0TIE3 t'-Jttlt^Ii^ LT. m 
^->f-f 7i LTCD^t^, S*itH, 
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[0 00 4] z<D<fc5«ir*:i , J-T*»S<0*"e-»M 

a^bS^ao^iEialf-A^ HIBttleMLTI* 
[0 0 0 5] W^fi^*M*fc yti^Lfcy 

_h ^ i - p r ^ -r ^ ^ i c j: r =i > ^ > ^ a) i® ft ^ -t t -r 

[0006)iLT, C<D«fc5fc*a-efc*>£,'*DMI* 
[0 00 7] CCD J: o t£%\£k\z& y s ^r^v?^;uzj>-r 

(om^iS^LcDjiw*^^^— it, *Ao>aea)*^ 

[0 0 0 8] — ^(D*5tt«5BT'C* ARHO) 

<B«/*£«AU i»fl)»S6«*:5l:7U>vLT7^ 
TSC^fc &*t*. *(Dtz£>. 5fi*-ei*#^t 

«sa»au: y % Lt»$B£»tfci Lfc 

y -r 4*a*<»* * tit & . 
[0009] en*. is. ftEtB©*^— *(c«Lri*, 

a. sc»DCTa^«sK**LTL^*. *&u:. bes§£ 



[O 0 1 0] 

*a>«3»ic«*a^L««**«>aA/*:y* e^a^m 

p>ti-5. tasb%. mEtj£*(D^aii. **aa>**» 
«iXtt»«b/<7J«— u 4* <7>-e 
sk^icsb Lt=«*. «*a* l 

^b^-s, ft^itizmm Ltzms. 

[ooii] *fc. m^a*>L««*«j*a*amg<D 

y-9->3fy>^**ya 

L y $ CO EI?B& tf&Tc im i J SB*" e t £ o 

[0 0 1 2] *f£BJ3l*. *JIBffi*(DBaH^*«ftL-C. 

auj-j-actizcko-c. «*a*Lit«*<*fta>H»» 

5KDEH&tfa5c*MiyaLXti5H7L-C L^a-t^ 

^a**Laas6«. atussB&^a^ast-rsct* 

[0013] 

[HBt»»t*fcftfl>*W *<Dtzth\z. *nB£<DW. 

»ic«*a^ Lttffl^ato^tm^a^ Lia»t, mj 
«B«aa«»tffiE«^a^Lfl»ffi*<aitt3&*ttfcH#fiJc 
#t ^^jaLra^aA^LAy^stij^-rsa^a^ 

[0 0 14] **B^a)te<Dm?-aA^LiiaK»i-fcL^"C 
^— $»r*fey, TOE*sntja#ii*^a>e^^rt#if* 

So 

[0 0 15] *«B^OSEI-<ft©«?-a^LiiaiSS«lCj3 
l^Tli, $t>lC, ME/<^ LSPT'feSo 

[0 0 16] *«^©SI-<feG)«?-a^Liia3$«lcfc 
i^Ttt* ^^>l^. HtlfBLS Plzttfc^&^O h;ucD^(t 

c ) *«««a-Kl=«l6-r«*5lcKHLfcTOE'<^ h 

[0017] ^aBB^oMictecDB^a^Lii^aisicfc 
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- K ? -J <? IZT <P -fe X L , fflEtl^a^ Lit fRCDfitfga 

«riB«^a3E^ Lfli«*<a«>a**Lfc lsp &ft&t 
coo i 8] ^aBMo^a^Lftffiassicfci^ri*. 

[o o 2 o] ^agiB^sicffttDa^aA^Liftttsssiii-fc 

l^TI4. Stic, mE/^>-#l*, LSPt'Mo 

[o 0 2 i ] *S£P^o>Micifea)«?-a^LausSSiti-*5 

1>TI4, ffiELS PlZttJ£t"£*£ H^»fi£ 

[0 0 2 2] **K(DJElCffi©«?-aA % Laa3SllSI-33 

i*ri4, sf&ic mtEW^-a^LaaifiPi*, mEJ5=i— 

K ^ XT/SHE =a — K^ry^l-T^-feXU HUsBA*) 

$ttfce^*^»ai**xfcLs piz«js-rs^^ mud 

[0 0 2 3] ^B^(D^a*^Lil^*}i^fcl>TI4, 
ir«^a**LtiWR*aM>iMK tMWBJtKtffcWEB* 

b*p L«*B*<ii^3ai**ifcB«j3t»^ * « Lrm^a 

[0 0 2 5] ^BMCD^lZi&CDn^mfrLm&JD&^fc 

[0026] ^flEiBoHi^ffi^^aA^Ltta^ai^fc 

^•feXL, lKrE^as^LfllWtDfllWa- KI-WJS-T* 

sitsiswu ffiE«^*^atts**ifcLSPir«jc-r 

h;H)M«ILt, ME^B* Ljf 

[0027] ^aeiHcoB^-a^Laffl^ai^tsi^Ti*. 

W5fe*^B#Jifc»£i*aJ-U «rEB*ja»A % &«*B3^ 
[0 0 2 8] *«B^a)ffiO)«^-a^Lttffi*5*l-«l^"C 

14. S&lc. «FEB»«»l**^«>B*t»B-r«/<5 



[0029] ^MtDSEi-ftferoBTB^Lttai^ii-fc 

l*TI4. <**|C % «FE/^^-*l*. LSPT*fc£o 
[0 0 3 0] *&B^(DMlz{fe<DRTBfr L»ffi:fr£lcfc 

1>TI4, S&lC ftJlBLS PlZl$fc?Z>*<7 h;KD«fil 

-r£«fc5lc£sELfcWiE'<* HU<&»ffi*<»W**t4ffi 
S3— K^$lc7$-fexU «rE*^* x bttttS*iifc 
LS Pic hJKDftl^ltEB^- K^'V^ 

^il L Iff E (D If « 3 - K S tt ttl -T * . 
[00 3 1 ] 

x m m £ # b l 3ft a < b ts i c tft *M f & o 

[0 0 3 2] E2l4**B^0>llllfia>^8SlCfelt4K*ai 

&*^-f«AEk 0 3l4*«^O)SI!fiG>^S8lc33li'«)« 

^ j&^e ;u £ m x& & o 

[0 0 3 3] *n&<Dftm\Ztel*Tl** ^<0±8L*± 

[0034] -r Afigasrr&^-efcs^i** 

tolc^*BSI"f -SlSft^fc*. ^LT, &MI4* #B£ 
[0 0 3 5] *CT*, #3liSOff*8Bl::fc^-t\ B^BA^ 

Lif*Ro*i^i4. ttitsix^jaa-efcSB^rcsLrff 

a^aA^LAHa)*]**^^*^*"*"*^ 
fcsats^ttf-es*. fits n^aA^LtifBo> 

BA^LAUOXlf^Jjt^^Uw* 9tttlt**ifcWI* 
[0 0 3 6] t^hx. ^SIJfe^^ffilcfcit^W^B*^ 

C014M±. tBm^l^iJL. B-tttB3E-r**Btt©K 
l^P£tt%Lt-?Z)Zk\zmLXl^o ttSFfr* 
BAIL, B-tt*BS-r*i6Wtt©Kt^*]»i:l4. ^J^- 
14. ttB« T — >^CO^ffi(D^I&, A^TM K;u. Am 
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[0 0 3 7] &tz. nmmKftiihmtsi^mtttiizm 

fzte^T&gLfc-^IStD^O)*!^* ^tiMc SLUM 
[0 0 3 8] :ct?, »jS±j£^;u£ftJiM-6«^ 

8t^7>-^iltLSP (Line Spect 
rum Pair) £g?iR-f £ e fit, I^LSP^ffl 
l^Tl§#45<D^ — V 0 Sfo^Jb^ D#M1=J?Jt Ltfct, 

!£=i— K^'i/^l^afc^THW^xJMb*-*. 

[0039] fefc, wislspi*. wo^saaa-e 

fe^7tx;UV> h ( f o r ma n t : *^|cST*SafcSS 

hJUi-e«ftOJB*»»*l=a:*;i/*--2ei<l|t*L 

>^n^&*aiim\ (/^ 

goA>(D#^fcy, S9ELS PI**(D— 

[0040] *SJg<o^8S(-tei>rii. b#i*(d«)*« 

J^lwfcoTl^o fit, fl5IE/<7^-^I^I*«^& 

^-efcswssssi-r*^ ^-nitLSP £<£s§ 

■T-6. -*tl4. *j**^J3fcLTtt5c-*"*>**, *am« 

Z&Ttr&tztiblZte^ LSPt£ttT'fe<. tf^J*#fc 
LTCOb"^^ (Pi t c h) <tP?l^-&/N e: 7^— £ iifc 
^<tfe£o fete. bf^^li^^CDtcft/rltlCfigffl^ 
*l. f^f^fi: Lfc«^art>L««^S$i»flM4fr 
^bttfel^o 

[0 04 1 ] ::t% ^cDifi^^a-r^;* 
— ST'fc^o fit, |Mira>R38tf*#<. Mi^ 

Tli^<fe^)o *fc, i£CDi§^. e^^l*«<tt4. ft 
t**HiB*t«**. fit, S*JS&a>BtlHMfc2fcft: 



[0 0 4 2] fete. *J&a>*SU BW&lttMttf&E'* 
[0 0 4 3] a^a^Liia»B&i/-5-<Z)»^ic 

[0044] d i li^aB^tDHss^aBicteit^a^a 

P y^EL H5!4^B^cDllj^cDmilcteit^=i— 
7^(DtI^^^ti, IEl6li**B^a)IIJfia)^86lc 
teit^^ Hug^Hblctei^r^ — K^;/$ £ffii*&l© 

[0045] U4|:fcL\t> 1 Otem^^Lil&IgS 

««x*X*Sfa>E«^IS\ k. ^-f 

^P7t>?a)A*m CRT. Mf-f^^K, 

afrLSa&ttBi 0 14. fltffi<D9fr£>. B*<DBi***< 
A^Ji&J^^A^an 1. AaihfcWiLt© 
tUE«***#<*LT, Bfflt^^LTOLSP&tff 

tttb $ l s p icm^a*^ Litwsatoatr^a^ 

LiJfcffil 3. «^aA>L«*R£fflafr&£ftfcLSP£ 

tr^dta* irt^a^ l a ywstis»t * 
BT-a** la tuftsin 4^^-r^o 
[0046] cc-c*. roEW^a^uttajSBi 014. 

20jm. fete. Ba-K?-^f->^20 
14. «*a**L«&S*lti ocDEH^RWI-fllRSttfc 
f-^^t'feottc):UL, ^«(DE«*lftrtlC» 

-K^7^f-^^-^2 0li, B*a>*«^6ttttL 
fc L s P SfflL^M* - K^«^ i Lt©t 

2 1. l^C B K 2 1 tll)t 'J vtJ^ - 

£lc£E£JffliLTf*j*£;hfc roj SWtfttla- 

I/. |tf IE C B K 2 1 «c»tt*4x4^'J v^-^n-K^^ 

K?^^*»»lt477'fW*SCBK w l 2 3£{j|;i 

ccx*. toe roj at/ Mj teB^F-afrLiMRO) 

«*Rn— K-Cfc&o fete. IHECBK2 1, CBK W 0 2 
2^l/CBKw1 2 3 ICI4. — A — XO)iS#Sl-ftJa**l 
fc* 'J v^;u 3— AtfXK =1 — K3r ^ {7 

[004 7] f LT, SillSt'Jvt^-K^'^&i; 

tf>-A-AG)ii#S^^^$tL^o TO^^^L 
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CBK2 1 CHglfrr&o IS^T, |?FIB^"U K 
TOj SSatSftla - K^^f C B K jvo . Stf* 
L. CBK W 02 2MCBK W 1 2 3 Cl^fr-^tltefo^ 

[0 04 8] ::t% l s PiUte-? li 

inear Predictive Coding) £ 

P£«t±i-r6o fit, i7l/-AC^LLSP^iai 

L. LBG+splittin gTJUl'jXA^ffl^T 
3— \tZ?v<7ZftfSL'tZ>o Ztli*. *7U— A^t>Jtaj 
^tL^LSPic^/^-r^^^ h;u. -T^=b*». LSPK 

tfofta^ hJKB**y*<3j-u v-^-jua— bz?v<? c 

B K j <t # & 0 

[0 04 9] f LT, MLfct'Jvt;^-h^'^ 

cBKj icttLT^<Drt#a>^3E£m\ m^a^Uf 
$StI&JBa>ftM=3— K^?/**#J5M-*. -Olio, 

^t^3-K^'^CBKj w 0> CBKj w 1 ^^/dc"T 
So ifcEte^U^Wz-s^TfTa. fit, 

^ftsb^i^ffiBfli-r^T^-U K cbk 

K^-^CBKj lAW^a^LflWB r/j:Lj ^iltl) 

[005 0] #]*.I4\ El5lC^^^LScfc3lC. ^"'Jv^- 

i^-K^-^CBKj 0ib^U:^Lt, IS^co;* 
ffclc^M^JEin^-C^IE^-K^^^CBKiwO . CBK 

jwi£ftjrr3^KoiNTiaBj-r$o ccd*§£. ls 

PI4 1 6^7C"C. 1-2 5 6(D U^JU^fiffl^-^tiCT)^ 

KjwO £ftJ*U ^T^ftl^O. 2»rt*LTlEE=]- 
K^^^CBKj w 1 ^^^-r^^CO^-r^o 
[005 1] ZfrllCjcy, E)5 (a) l^^tlScfc^fc 

7NJ >^-;uzi— K^-^CBKj (D3;^7cecD^ffii . 

0*<0. 8IC^^^^L. BI5 (b) tCTF^n^cfc -5^^ 

Hz:- Fzfvt? CBKjwO *M*JSS*t*. JfttS* 
'Jvf;^-h^7^CBKj C03^5cSCD^{il 1 . 0 
jb<1. 2Cl^E£*U i5 (c) IZ^**iS«fc5*ftS 
=1— K^'V^ CBKjwl *Mf/&£*l£o tOtzitos 115 

(d) l:^*^«):9^LSPX^^ hJKDtf*!*^ El 
5 (e) K^Jh&cfcdfctttl^HSft*. 

[005 2] C(Dcfca(CLT. i (D^m^P 

ico^t, t'Jvt;^-K^7^cBKj . roj £ 



aa-r-&«JE3-K^^<7 CBKjwO , M j £ 

a?l-r^)^M=i— K^ 4 V^ CBK j w 1 *<ttJSS*U fe^ 
frC#>CBK2 1. CBKw02 2XtfCBK w l23i:^ 

[005 3] tUIBIS* i CD^^^H^^A^lSP 

Ltl&an 3l4lftIBLS PlzftLT. SW-ififr LtMRil 
K^7^f-^^<-X2 0lC7^tXL, tttfcLtcfiUfB 

CBKj ^ffl^T^ h;u*^Ht*m^ * % ) ¥1-)^ 

[0 0 5 4] fit, S^A>LiI^gPl 3 14, 

\Z7fitH^>^5\z^ ri 01 01 1 O • ■ - j lz£fri± 
X. t'Jvti^-K^'^CBKj iCckoT^ hJU 

fi^F-lt LTi^fc l s p ?i] £ roj ssatSStl^-K 
^^^CBKj w o . Rlt* n j ^it^tl^-K 

^•^^CBKiwl £S3l^T<-<^ h^lWt^o CCDli 
116 (a) d^^Fft-Sc): v^JUn— K:?^ 

^CBKj (D3<^7cgC0^lfil 1 . OTb<0. 8&tfl. 2 
IC^S£*Lf= TOj JMt«l3-K^7^CBK 
iwo * &*>\ ri j $«at«53-K^7^CBK 
iw1 me (b) !:::^£;h,£<£d&liIlcm^b;K&o 

c*u=j:y, «?-a^L««aia»f**^TL. m^a 

[0 0 5 5] JSfc, K;uS^Mb£l4. Stfcft*^ 
^h;bx1 (0) , xl (1) . — . xl (L) tJ-v 

iwCK £E=a- CBKiwi WO^-FztvVlz 

[0 0 5 6] 
[5t 1 1 

dl = I ^ (xW-c On) ) 2 

L m=»C 

[0 0 5 7] *<«/MCft-S>-f >T7^X i ^l+g-t^C 

txfc^o ::t% cj ttiOTBa— K?^^l=«»**t 

[0058] isi^t, miB«?-a^LAy«^as*wi 

414. ffJIELSP' ^e7f^t^LTl^ 
^ v ^1 2lC^oTatb^^tct°^^^T'fc L J. 

^-2A^LAy*^as*ffli 4icj:-pT. b* i cornea 

[0 0 5 9] «Ta^LtttbS«&I/-t(D»ft^ 
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[0060] m7 it*§£W<Dmtikmm\zfc\fz>mi L & 

[0 0 6 1 ] 0 7 iCfcHT. 3 Oiia^aSfr Ll*ttJi£« 
-CfcHK CPU. MPU^(D;II^, i£»tM^'J % 

^Q^^CDA^ISs CRT, Sfclt-x-r X^L"f\ 

3&^Lttffi»B3 0I*mEtt^a^Liia»11l Ofc-f» 
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